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the linearisation procedure is justified on the basis of asymptotic properties, variance estimates 
may not be reliable if the sample size is not sufficiently large.  
The numerical results obtained using this approach seem plausible, although they have to be 
interpreted with caution given the lack of sampling design information in the EU-SILC user data 
files  and  potential  quality  problems  with  the  current  design  variables.  Eurostat  is  currently 
working with Net-SILC2 to improve the situation. Concrete recommendations have already been 
made for better recording of sampling design variables in EU-SILC (Goedemé 2013b). 
A major shortcoming of the proposed approach is that it does not take the imputation variance 
into  account.  However,  the  income  variables  have  been  heavily  imputed,  with  different 
imputation methods used across countries. For simplicity, imputed values have been treated as 
true  values.  However,  this  assumption  may  lead  to  severely  under-estimating  the  variance, 
particularly when the proportion of imputed values is important (Rao and Shao 1992). Variance 
estimation  under  imputation  is  not  an  easy  task.  Direct  variance  formulas  are  usually  very 
complex (Deville and Särndal 1994) and method-specific. For example, for hot-deck imputation, 
Berger  and  Escobar  (2012)  proposed  an  approach  to  estimate  the  variance  of  change  in  the 
presence of imputed values. Thus, it does not seem realistic to try to estimate the imputation 
variance on a streamline basis, especially when the imputation methods vary greatly from one 
country to another. Nevertheless, the imputation variance may be estimated occasionally using 
for  instance  the  SAS  software  SEVANI  developed  by  Statistics  Canada  (Beaumont  and 
Bissonnette 2011). It would be useful to develop a “rule of the thumb” approach which would 
take into account of the effect of imputation. 
The proposed approach can be implemented with any rotating longitudinal survey as long as the 
sampling fraction is negligible. Berger (2004b) proposed a variance estimator for change which is 
more  complex and can be used with large sampling fractions.  With small sampling fraction, 19 
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